Abstract. Alveolar echinococcosis of the liver is uncommon in childhood. We have treated 124 patients with this disease in our hospital over the past 50 years; 7 of them were less than 15 years old (4.7%). Five were females and 2 were males. In adults, it takes more than 10 years after infestation for clinical symptoms to develop. Alveolar echinococcosis in children seems to progress more rapidly than in adults. Among the first 3 pediatric patients, 2 had hepatomegaly and the 3rd was detected due to liver dysfunction. The last 4 were detected by serologic tests and ultrasonographic examination in connection with mass screening, as the lesions were too small to produce symptoms except in 1 case. The 1 st patient had an unresectable lesion and died after 3 years. Hepatectomy was performed in 6 cases: 1 lateral segmentectomy, 4 lobectomies, and 1 partial hepatectomy. The patients are all alive and doing well at 1, 5, 8, 10, 18, and 19 years, respectively, after operation. Early diagnosis and complete removal of the lesion are indispensable to a good prognosis. Alveolar echinococcosis occurs in limited areas, so that mass screening can be effectively performed.
Introduction
Alveolar echinococcosis of the liver may occur after accidental ingestion of the eggs of Echinococcus multilocularis, which parasitizes the small intestine of red or arctic foxes or dogs. After ingestion by humans, the parasite grows with unrestricted budding in the liver like a malignant tumor. This species shares the arctic distribution of E.
granulosus but also exists in Central and Eastern Europe and the Far East. Almost all confirmed cases of alveolar
Correspondence to: E Sasaki, North 15, West 7, Kita-ku, Sapporo 060, Japan echinococcosis in Japan have occurred in Hokkaido, the northern island, and were identical to those isolated in Alaska and Germany.
Generally, alveolar echinococcosis of the liver is uncommon in childhood: only seven patients were treated in our hospital. The clinical manifestations of the disease are reviewed and the diagnostic procedures, surgical aspects and outcome, and the important role of mass screening are discussed.
Materials and methods
During the past 50 years, 124 patients with alveolar echinococcosis of the liver have been treated in our hospital, of which 7 were under 15 years of age (4.7%). On each was 7, 8, 10, 12, and 13, and 2 were 15 years old. The mean overall age was 43 years old; the male-m-female ratio was 1 to 0.8. The primary site of infestation in children was exclusively the liver; secondary involvement of the para-aortic lymph nodes was present in 1 child.
Among the 7 children, 5 came from the Nemuro vicinity and the remaining 2, who were the latest cases, came from the southern part of Hokkaido (Fig. 1) . A provisional diagnosis of alveolar echinococcosis of the liver was made by physical examination, laboratory investigations, and a history of contact with the endemic area. Serologic tests included the complement fixation test (CFT), indirect hemagglutination (IHA), and ELISA. Plain roentgenograms of the abdomen, computed tomography (CT), ultrasonography (US), angiography, and cavography were performed before operation (Tables 1 and 2 ).
Case reports
Case 1. A 7-year-old girl was transferred from another hospital with a history of fever for 2 months. Hepatocellular carcinoma was suspected due to the presence of abdominal pain and hepatomegaly. The enlarged liver was palpated at 3 cm on the mammary line and 7 cm in the midline under the costal margin. The serum y-globulin level was elevated. An abdominal radiograph revealed minute calcifications in the liver lesion. She was operated upon in February 1966. Complete resection was impossible due to extension of the tumors in both lobes of the liver; a small lesion was biopsied. The pathologic diagnosis was alveolar echinococcosis. She died of hepatic failure 4 years after the operation.
Case 2. A 15-year-old boy had a positive serum test and was suspected of having alveolar echinococcosis but did not undergo any further examinations. Five years later hepatomegally was found and he was transferred to our hospital. Calcification was found in the left lateral segment of the liver. The resected lateral segment weighed 1300 g. The postoperative course was uneventful and he is now living and well without recurrence.
Case 3. A 13-year-old boy had an enlarged liver and the serum test for alveolar echinococcosis was positive. The lesion occupied the entire left lobe of the liver. At first, fluid was drained from the lesion and the cyst wall was fixed by alcohol, but the lesion did not regress. An extended left lobectomy was performed 2 years later. The resected liver weighed 600 g. The subsequent clinical course was good with no sign of recurrence up to now. Case 4. A 15-year-old girl was followed for 3 years because of a positive serum test for alveolar echinococcosis. Calcification was found on a plain abdominal film. CT and US revealed lesions in the antero-and posteroinferior segments of the liver and another small lesion in the anterosuperior segment. All the lesions were resected; the specimen consisted of many small cystic lesions (Fig. 2) . The patient did well for 4 years postoperatively but was readmitted with suspicion of a recurrence. US showed a small lesion 7 × 7 mm in size near the cut surface of the previous operation, which was resected. She has been healthy since then.
Case 5. An 8-year-old girl tested positive for alveolar echinococcosis on mass screening. Further examination revealed a small lesion of liver segment 7 -8. She underwent a right hepatectomy; the 3 x 3 x 2 cm lesion was removed completely and she is now living and well. All the cases reported so far were found in the northeastern part of Hokkaido; the next one was the first found in southern Hokkaido.
Case 6. A 12-year-old girl was diagnosed as having alveolar echinococcosis of the liver on mass screening because of positive serologic tests. A few small calcifications were seen on a plain abdominal X-ray film. On US and CT, a few small lesions were detected in liver segments 5, 6, and 8. Complete resection was achieved by right hepatectomy.
Case 7. A 10-year-old girl was diagnosed incidentally as having alveolar echinococcosis due to hepatomegaly and was transferred to our hospital. ELISA and Western blot tests for echinococcosis were positive. A large mass located in the right lobe of the liver and numerous para-aortic lymph nodes were found. By means of an extended right hepatectomy, the mass was removed completely but it was impossible to remove all the para-aortic nodes.
Discussion
Alveolar echinococcosis, caused by the larval stage of the cestode Echinococcus multilocuIaris, is a life-threatening disease in man [8] . Epidemiologic studies of E. multilocularis infection in humans suggest a geographic limitation to the Northern Hemisphere. It is most common in central Europe, the Soviet Union, Alaska, and northern Japan [6] , but is occasionally found in Canada [3] , the United States [2] , and the United Kingdom [9] .
The first patient treated in our hospital in 1965 was primarily diagnosed as having hepatocellular carcinoma, but was confirmed to have alveolar echinococcosis after a histologic examination. In 5 of the remaining 6 cases, the lesions were detected following mass screening, at which time 3 were asymptomatic and the remaining 2 showed definite symptoms.
Clinical staging of the disease was proposed on the basis of analysis of the patients previously treated [5] . Stage I (latent period) is an asymptomatic stage; its duration is supposed to be about 10 years after infestation, and it takes more than 10 years before signs and symptoms due to a hepatic mass become manifest. The children with this disease must have all come in contact with grass, soil, or wild strawberries contaminated by animals with echinococcosis very early in life. The progress of the disease seems to be faster in children than in adults. Experimentally, hydatid disease inoclated into young rat livers grows faster than in old ones. Hormonal and immunologic circumstances seem to be related to the growth of the lesion [10] .
Recently, mass screening for alveolar echinococcosis has detected many patients in early stages of the disease so that operation can be performed early. The mass screening program sponsored by the local government of Hokkaido was initiated in 1965 and is still in effect. All residents in the endemic area are encouraged to take the test voluntarily every year. However, even then the overall result was not satisfactory since serological tests such as CF, IHA, and IE have so many false-positive or false-negative results.
In 1984, a comparatively reliable serologic test, ELISA, was introduced. A person whose ELISA is positive undergoes an US examination [4] . Since then, even very small lesions are being detected. The most recent 3 children presented with no clinical symptoms but had positive serologic tests while US and CT examinations revealed small, resectable lesions. Must of these small lesions were not characteristic of alveolar echinococcosis; these cases showed small hyperdense or calcified lesions without the classic findings of mixed or hypodense areas [1] .
The effects of drug therapy are presently being studied [7] . Albendazole is given to patients whose lesions are not resectable or are recurrent. A few reports have found it to be useful clinically, but it is associated with hepatic and hematologic toxicity and there are no reports of administration of this drug to children.
In conclusion alveolar echinococcosis of the liver is uncommon in childhood. Seven patients under 15 years of age were treated in our hospital over 30 years. Early diagnosis and complete removal of the lesion are imperative for a good prognosis. Alveolar echinococcosis occurs in limited geographic areas, so that mass screening can be performed effectively.
